Global C 0 and local C 1 stability of iterative roots for monotonic functions defined on a compact interval, as well as global C 1 instability under some assumptions, are well-known facts. In this paper, we investigate the stability of iterative roots for piecewise monotonic functions with nonmonotonicity height equal to 1. We prove the roots are C 1 locally stable and C 0 global stable with the same extension.
Introduction
Given a Banach space X and r ≥ , C r (X) is defined as the set of all C r self-mappings on X.
An iterative root of order k ∈ N of F ∈ C r (X) is a function f ∈ C r (X) that satisfies 
Clearly, f defined in (.) is a root of -extension and K(f ) = K(F). Conversely, it is easy to prove that all continuous iterative roots of F of order k with -extension are in the form of (.).
In addition to the study of the existence of iterative roots, more and more attention was paid to their stability. A local result as regards C  stability for a class of strictly monotonic mappings with one fixed point was considered in [] , as well as the global C  stability with more than one fixed point in [] . Recently, the authors of [] investigated the C  stability of iterative roots for increasing functions defined on a compact interval. They proved that those iterative roots are C  locally stable but C  globally unstable.
In this paper, we consider the stability of iterative roots for piecewise monotonic functions with nonmonotonicity height equal to . We prove that those roots with the same extension are locally C  stable and globally C  stable.
C 1 stability
Let F ∈ PM(I, I) with H(F) =  and
, which is unique and strictly increasing. Let the norm · r be defined by
for all r ∈ N ∪ {} and F ∈ C r (I). Based on the determined formula of f , C  local stability and C  global instability for f were investigated in [] . The following result shows the stability for those roots.
wheref andf m are unique kth order C  iterative roots of F and F m , respectively, defined on
K(F).
Note that a similar result also holds for
(see Figures  and ), where
We first recall some known results. Let S( 
As shown in [], for each
where τ ≤ min{k, N(F)} such that
is referred to as the pace of the iterative root f .
The following theorem is our main result in this section. 
Next, we turn to prove the convergence of (f m ) in I\K(F), by (.) and (.) we have
for every x ∈ I\K(F), where
and
In the following, we will estimate the limit of A(x) and B(x). Since
by (.) and the facts thatF 
On the other side, note thatF (x),F m (x) >  for all x ∈ K(F), which implies
Therefore, in view of (.), it gives 
for every x, y ∈ K(F), and satisfies:
Proof This proof is based on the construction of iterative roots of F ∈ PM(I, I) with 
Hence, the desired function f ∈ PM(I, I) can be defined by
In order to prove (.), it suffices to prove
Obviously, (.) holds for every x ∈ K(F). We next claim that, for every x ∈ I i ,
Actually, it follows from (.), (A), and (.) that, for every x ∈ I i ,
which gives (K).
On the other hand, in view of (.) and (A) we have
for every x ∈ I and thus (K) is proved. Therefore, consider every x ∈ I i , it follows from (K) and (K) that
Thus (.) is proved. The proof of Theorem . is completed. 
